This article studies factors that affect throughput times in a level 1 inner city emergency department (ED) 
Introduction
An increase in the number of patients in emergency departments (EDs) in the United States has been observed, with the number of ED visits between 1992 and 2002 going up by 23 per cent (McCaig and Burt 2004) . However, the number of EDs has decreased by 15 per cent (ibid.; Forster et al. 2003) . The increase in ED use is not just from the rising number of uninsured, but also consists of the insured that are relying on the ED for medical care (Cunningham and May 2003) . EDs that were set up for providing trauma and emergent care now have to also treat ambulatory patients (Sinreich and Marmon 2005 ). An influx of people using the ED has meant longer wait times for all patients. This is happening worldwide, with long wait times seen in government-financed health care systems such as Canada, where half of those using the ED reported wait times of two hours or more (Canadian International Health Institute 2005) .
The manner in which patients judge an emergency department is often based on how long they have to wait, attitudes of staff, and the ability to provide information (Hall and Press 1996) . These factors have been shown to be used as markers of perception of care. Patients themselves may not be able to adequately judge the level of care they receive due to the high information costs related to acquiring this knowledge (Chan and Ovens 2002) . A direct link between patient satisfaction and throughput time in the ED has been seen. Boudreaux et al. (2004) found that patients' overall ED satisfaction rating was linked to perceived throughput time despite differing emergent levels. That measure was true for both patients with emergent and non-emergent cases. Emergent patients, however, did rate their satisfaction with the ED more closely upon the wait time for the medical doctor (MD) or attending ED physician's evaluation of problem versus nonemergent patients who looked at time from the beginning to the end of their ED visit (ibid.). This study did find that it was not the actual throughput time that mattered, but the perceived throughput. Variables that affected that perception were based upon patient and MD interactions and number of communications (ibid.).
Others have seen the long wait times not just as a factor of the increase in patients and non-urgent cases; instead, they see it as a system-wide problem for the hospital (Dossimo et al. 2000; Sinreich and Marmon 2005) . The availability of beds for those patients that need to be admitted is seen as a major impediment (Forster et al. 2003) . Sinreich and Marmon (2005) in a comprehensive study of major hospitals found the predominate culprit of long wait times was access to auxiliary services. They found that 51 to 63 per cent of the total patient turnaround time was due to time waiting for X-ray examinations, the first physician's examination, and wait time for blood. In reducing two or more of these factors, wait times could be reduced significantly. Holland et al. (2005) , however, found that out of these three the most time-consuming process was laboratory turnaround. Any improvement in laboratory performance was directly related to a reduction in ED patients' wait and length of stay. Other studies have found that use of team approach to evaluate and redesign patient flow will have the largest impact on reducing wait times (Blake 1996) . This process reduced both urgent and non-urgent patient wait times and increased satisfaction levels dramatically. There was, however, a need for support from the administration and attendants from other departments in order to make this type of change effective.
The question of what influences throughput seems to centre on two factors: the influx of non-urgent patients into the ED, and lack of coordination from the hospital's auxiliary departments. This study will examine which, if any, of these factors impact inner city ED throughput times.
Methods
This is a retrospective study of an inner city level 1 adult and paediatric trauma ED that serves 45,000 patients annually. The focus is on what factors in the ED and the hospital affect throughput. Data was collected on a monthly basis for a four-year period that included: presenting illness, triage level, wait times, time taken for laboratory results, radiology, bed availability, admitted or sent home, age, Fast Track availability, age, gender and race.
This data was then analysed using SPSS version 13. A regression model was used in order to identify the significant variables related to throughput times. Analysis of variance and of covariance (ANCOVA) was also used to test the hypothesis.
Results
The ED has 3,300 to 4,440 visits per month. The patient population is 50 per cent African American, 35 per cent Hispanic, 4 per cent white, and 1 per cent Asian. It has a range of 26 to 96 ED priority 1 visits, with an average of 60 per month. There were 242 to 975 ED priority 2 visits, an average of 376 per month, as compared to 1,018 to 2,563 visit ED priority 3, with an average of 1,406 per month. Priority 4 had 958 to 1740 visits, and a monthly, average of 1,560, while priority 5 visits ranged from 203 to 566, with an average of 343 a month, and priority 6 ranged from 21 to 83 visits per month, with average of 52. Total time from start to finish had a range of 204 to 224 minutes, with Fast Track having a lower wait time range of 135 to 197 minutes. Average total throughput varied from 282 to 661 minutes, with an average of 343 minutes. Average minutes in triage was 4 to12 minutes, with a majority (55 per cent waiting 8.4 minutes. Per month on average the ED orders 1,214 to 1555 labs. The average charge was between $4,662 and $6,698, with the majority being within the $4,662 to $5,608 level.
Using linear regression, Fast Track visits t = 2.560, p = 0.015; adult diagnosis medicine t = 4.733, p = 0.001; time from bed requested to admitted t = -2.530, p = 0.016; ED priority 4 visits t = 2.538, p = 0.029; ED priority 5 visits t = -3.215, p = 0.009; time between being seen in Fast Track to time of diagnosis in Fast Track t = -3.433, p = 0.006; time in triage t = 7.208, p = 0.001; average minutes between ordering labs to receiving results t = 2.54, p = 0.03; time in Fast Track waiting t = -4.880, p = 0.001; beds required t = 3.719, p = 0.004; and average charge t = 2.834, p = 0.018. R squared = 83 (see Table 1 ). 
Discussion
The factors that contribute to throughput times are varied. The supposition that longer throughput times are due to non-emergent patients using the ED for health care can be demonstrated to an extent in the range of ED priority cases seen within the study during the four-year period. Blake (1996) was correct in that the presence of a Fast Track can reduce wait times. In this study the existence of a Fast Track seeing to lower-level non-emergent patients does reduce wait times; however, it only reduces the wait times for those who are sent to the Fast Track, in other words, those with an ED priority of 1 to 2. This is most likely due to the lower need for two other factorsthe use of labs and in-patient beds, which were shown to have a negative impact on throughput times. The availability of a bed can be an impediment, as can the need for auxiliary services such as labs (Holland et al. 2005; Sinreich and Marmon 2005) . The population needing both of those the most were those adults who had a medicine diagnosis and who were in the ED priority range of 4 or 5. These are the patients, especially those in ED priority 4, that the study hospital had the most of on a monthly basis. Hence, it resulted in longer throughput times for these patients. These were also patients with the highest average charges. The improvement in laboratory performance does negatively impact wait times, as was seen in Holland et al. (2005) . The triage process is short for all patients, and Fast Track has a lower throughput in part due to having nonurgent patients that need fewer auxiliary services. This study shows, however, that the increase in total number of patients using the ED for health care is not always restricted to just non-urgent cases (Blake 1996) . The increase is also seen in the numbers and types of adult medicine patients of level 4 and 5 whose needs make a more time-intensive use of the ED and the hospital itself. The presence of a Fast Track does impact on wait times for less urgent patients, but the large numbers of higher-needs patients often bring with them demands that the hospital system cannot always adapt to in a timely manner. Brazarian et al. (1996) has shown that one way to improve this situation is to establish short-stay medical units that reduced the amount of admitted patients in the ED waiting for in-patient beds. Other institutions have 'bed meetings' on a daily basis to find the best use of all available inpatient beds.
The hospitals that house emergency departments are coming to value customer service more and more. There have been numerous possible explanations as to what can be done to alleviate the long wait times. One possible solution has been to set up coinciding walk-in clinics-Fast Tracks to reduce the wait times and address those non-urgent patients (Sinreich and Marmon 2005) . The non-urgent patient is more likely to be younger and not have a primary care physician (Chan and Ovens 2002) . They use the ED due to perceptions of pain/illness, lack of easy access to a primary care physician, and familiarity with and trust of the ED (Afilalo et al. 2004 ). The idea behind this is to reduce the number of overall patients to be treated with non-urgent patients in these clinics. This would allow for non-urgent patients to be seen and often referred to hospital-affiliated primary care physicians while enabling the ED to focus on urgent cases (ibid.; Chan and Ovens 2002) . The presence of a Fast Track has been shown to reduce wait times by as much as 10 per cent, especially during the ED's peak times (Dossimo et al. 2000) .
These findings point to factors that go beyond the emergency department's doors, and into a hospital system-wide problem when attempting to address the issue of long patient wait times. These issues are ones that the management is used to dealing with in many service-related businesses. The problem is, however, that the use of operations and management approaches to health care settings have not been used traditionally (Blake 1996) . Many feel this is due to the differences in focus between managers and health care professionals. The sanctity of the doctor-patient relationship has been seen as limitation to changes in resources. In addition, the political and/organisational aspects of the model must be taken into account when changes have to be made in health care settings (Brazarian et al. 1996) . Decision making in an ED is complex and involves the entire hospital. This increases the number of stakeholders who may contribute to the problem and to the solutions of long throughput times (Blake 1996) . The good news is that the changes needed do not take significant financial resources; however, they do require a hospital-wide involvement. This is due to the need to have all departments working as teams to make sure patients in the ED are seen in a timely manner. The changes also need support at the highest levels (Lowe et al. 2005) . The question of what impacts throughput times is still debated. The answers to these questions determine where attention and/or resources should go to address the problem. If the problem is related to patients' overuse or misuse of the ED, then an auxiliary urgent care (Fast Track) clinics should be put in place. If, however, it is more complicated than just the inputs into the system, a more comprehensive answer might be needed. That may call for an institutional response for changes in laboratory and radiology wait times, and the availability of in-patient beds.
Limitations
This study was conducted on location, at an inner city ED in Chicago, Illinois, USA. Results would have been different if another hospital, such as suburban ED, was used for comparison, and may have indicated different factors that influenced throughput times. The type and number of illnesses may also vary in differing ED settings. This would generate different needs from the ED and the hospital.
The emergency department used in this study had a high proportion of triage levels 4 and 5 visits. This may have skewed the type of determinates that influenced throughput time. An ED with a different triage level volume, such as a higher percentage of levels 1 and 2, could have seen throughput more influenced by the presence of a Fast Track. This might indicate again that the results from this study may be limited to inner city level 1 adult and paediatric ED with a high number of yearly visits. Other influencing factors such as community health status also affect the inputs into the ED; however, it must be able to respond to its patient population.
